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ABSTRACT

Popul ations of wild and natural sal non and steelhead in the Mddle Fork of the
Salmon River are historically low. Until passage and flow problems associated
with Colunbia River dans are corrected to reduce nortalities of migrating
snolts, continuance of habitat enhancenents that decrease sediment |oads,
increase vegetative cover, renmove passage barriers, and provide habitat
diversity is inperative to maintain survival |evels of these specially adapted
fish.

Hi storical agricultural practices and natural events contributed to severe
degradation of riparian zones and instream fish habitat in the Meyers Cove area
of Camas Creek. Natural recovery of anadromous fish habitat is expected to take
considerable tine due to climate, elevation, and extent of degraded conditions
I'n 1984, Sal non National Forest personnel began inplenenting specific management
activities in riparian areas and the stream channel to accelerate habitat
recovery. The goal of these activities is to enhance the quality and quantity
of spring and summer chinook salnon and summer steelhead with an enphasis on

| ong-term survival of stocks indigenous to the Mddle Fork drainage

In 1987-88,4.3nmles of fence was constructed establishing a riparian |ivestock
exclosure in the Meyers Cove area of Camas Creek. One end-gap and two

wat er-crossing corridors were constructed in 1989to conplete the fence system
The riparian exclosure has been fertilized with phosphorous-rich fertilizer to
pronote root growh. A stream crossing ford was stabilized wth angul ar

cobble. Streambank stabilization/habitat cover work was conpleted at three
sites and three additional habitat structures were placed. Extensive habitat
inventories were conpleted to identify quality/quantity of habitat available to
anadromous fish.

The work acconplished was designed to pronote natural revegetation of the
riparian area to inprove rearing habitat cover and streambank stability.
Streanbank work was linmited to extremely unstable sites, mninzing radica
alterations to an active stream channel. Enhancenent activities wll inprove
spawni ng, incubation, and rearing habitat for wld popul ations ofsteel head
trout and chinook salmon. Anadronous species population increases resulting
from these enhancement activities will provide partial conpensation for
downstream | osses resulting from hydroelectric devel opments on the Col unbia
River system




This report was funded by the Bonneville Power Administration (BPA),
U.S. Department of Energy, as part of BPA's program to protect, mitigate,
and enhance fish and wildlife affected by the development and operation
of hydroelectric facilities on the Columbia River and its tributaries. The
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views of BPA.
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| NTRCDUCTI ON

Camas Creek is a tributary to the Mddle Fork of the Salmon River (Appendix A,
Figure 1). Present fishery resources in Camas Creek include populations of wld
chinook salmon (Oncorhynchus tshawytscha) and steelhead trout (Oncorhynchus
mykiss) which are part of the last remaining pure inland runs of anadronous fish
in ldaho. The Idaho Department of Fish and Game has laid groundwork to
systematically restore and enhance the anadronous fish resources by developing a
5-year (1985-1990)managenent plan. The 1985-1990! daho Anadronous Fi sheries
Managenent Plan (Anon. 1985)states "The Salnmon River 1s the nost 1nportant
tributary 1n the Snake and Colunbia River drainages for anadromous fish
production. The Mddle Fork is the largest tributary of the Salnon River and is
the nost inportant producer of anadronmous fish. The drainage flows through the
Frank Church-River of No Return Wlderness, |eaving the aquatic habitat
conditions mostly undisturbed.... Both chinook and steelhead of the Mddle Fork
are uni quely adapted to the habitat conditions and | ong mgrations distances.
Preservation of the indigenous gene pools is a high priority." The primry
conponent of this plan is protection and enhancement of wld anadronous fish
popul ati ons.

Present |and managenent and resource coordination outlined in the Salnon,
National Forest Managenent Plan provides administrative direction to reduce and
elimnate negative influences on fish habitat. The Camas Creek (Meyers Cove)
Anadr onmous Speci es Habitat |nprovement Plan (Muy and Rose, 1986) defines habit at
deficiencies and describes suitable options for increasing channel stability and
improving riparian conditions. The Camas Creek Anadronous Species Habit at

| nprovenent Project is the product of that study. The project goal is to
increase the quantity and vigor of wld populations of chinook salmon and

steel head trout through inprovenent of spawning, incubation, and rearing
habi t at .

The Camas Creek Anadronous Species Habitat |nprovement Project conforns with the
Col unbia River Basin Fish and Wldlife Program neasures found in Section 703
(NPPC1987a). This project is funded by Bonneville Power Administration which
has the responsibility to protect, mitigate, and enhance fish andwldlife
affgcted by hydroelectric devel opments on the Colunbia River and its
tributaries.

Agency and Tribal Coordination

The Camas Creek Anadrompus Species Habitat |nprovenent Project is a cooperative
effort involving the US. Forest Service, |daho Department of Fish and CGane, the
Shoshone- Bannock Tribes, and Bonneville Power Adm nistration. Copies of the
Camas Creek (Meyers Cove) Anadronous Species Habitat |nprovenent Plan, annual
reports, and work statenents are submtted to respective agencies for comment.

NEPA Conpl i ance

The project proposal was reviewed by a Salnon National Forest Interdisciplinary
Team (ID Tean). The ID Team conpleted a draft Environnental Assessment in
1986. A Categorical Exclusion/Decision Notice was signed in March 1987 (Anon.

1987).



Study Area

Camas Creek, from MeyersCove downstreamto the M ddl e Fork-Sal non River,
delineates the boundary between the Challis and Salmon National Forests
(Appendi x A, Figure 2). Because of inproved access, adnministrative
responsibilities for Meyers Cove, including the |ower reach of the West

Fork- Camas Creek, have been assigned to the Cobalt Ranger District, Salmon
National Forest. The project area legal description is: sections 5,6,and 7
of Township 17N, Range 17E, Boise Meridian. Elevation is approximately 5,100
feet.

The Meyers Cove reach of Camas Creek lies in a wide, |owgradient, flat-floored
bottom and bordered by steep vol canic and quartzite canyonl ands rising to over
9,000 feet. Located in the central Idaho nountains, the steep rugged topography
is a mxture of cretaceous granitics and tertiary intrusive and extrusive

i gneous rocks, geologically termed the Idaho Batholith.

Average annual precipitation is 36inches, nostly in the form of snow  Peak
di scharge occurs during a 2-6week period fromearly Mayto nid-June, followed
by decreasing flows through summer and winter (Anon. 1987). Dominant riparian
vegetation species include WIlf's willow (Salix wolfii) and |ance-| eaf
cot t onwood (Popul us acuminata), both wi th a grass/forb understory. Stands of
Dougl as-fir (Pseudotsuga menziesii) and lodgepole pi ne (Pinus contorta) are
present in suitable riparian sites and on upper-elevation sideslopes.

Fi shery Resource

The current potential smolt capacity of the existing rearing habitat in the
project reach in Camas Creek is estimted at 2,231 sumer steel head and 18,779
spring or summer chinook. The estimated increase in annual smolt production as
a result of habitat inprovements is 930 summer steelhead and 9,854 spring or
sunmer chinook. Wth inprovements; the potential capacity for annual snolt
production in the Meyers Cove reach of Camas Creek will be approxinmately 3,161
sunmer steel head and 28,633 spring or sumrer chinook (Appendix B, Table 1).

G azi ng Managenent

Meyers Cove was essentially pristine and undevel oped prior to 1900. From 1901
to 1969, 464 acres of the valley floor and neadows were in private ownership,
grazed and irrigated for hay production. Three Forest Service grazing

al lotnents adjoined the private inholding throughout this tine period. In 1970,
the United States Government purchased the private land under the authority of
the Land and Water Conservation Fund Act of 1964 which provided managenent
control for protection of anadromous fishery resources. The Camas Creek C&H

al lotment now includes the fornerly private |and

The Camas Creek C& i allotnent nenagenent plan is being revised and a draft is

included as Attachnent |. The preferred grating = the bottom and and riparian
zones al ong Camas Creek, West Fork-Cemas Creek, and Silver Creek (Appendix A,
Figure 2) =1is the bet t er produci ng | and from the homestead ranch. Since

government purchase, irrigation has been discontinued and plant commnities have
reverted back to annual species and other |ess productive grasses. These
pastures have been utilized in excess of their potential, while the reminder of
the allotment is in good range condition.




LIMTING FACTOR ANALYSI S

The 1985-1990 | daho Anadr onpus Fi sheries Managenent Plan (Anon. 1985)st ates
“Anadronous sal non and steelhead produced 1n ldaho are exposed to a conplex
array of natural and man-made conditions which Iimt return of adult fish to

I daho and which nust be mitigated in orderto achieve the |ong-term spawning and
harvest objectives proposed in this plan.” The Camas Creek (Myers Cove)

Anadr omous Speci es Habitat |nprovenent Project addresses factors which linit the
survival of juvenile anadronous fish spawned in Camas Creek

In 1979, Sal non National Forest personnel collected aquatic habitat and riparian
vegetation data for preparation of a managenent plan for the Camas Creek C&H
grazing allotment. A 1981 study conducted by the U S. Fish & Wldlife Service
assessed anadromous fish habitat quality in Camas Creek and associ at ed
tributaries. Both assessnents reflected conflicts resulting fromlivestock use
of riparian areas.

The historic land-use activities that occurred prior to governnent purchase in
1970, natural runoff events, and recent |and-use managenent associated with the
grazing allotnent are, in conbination, responsible for degraded habitat
conditions of streams and riparian zones in Myers Cove

G ven the existing downstream passage and flow problens that have been limiting
the survival of migrating smolts and returning spawning adults, the follow ng
were detected and defined as limitdng for anadronous fish spawning and rearing
success in the Meyers Cove reach of Camas Creek

Riparian Veget ati on

Past agricultural activity encroached upon the riparian zone and resulted in
renoval of the larger woody vegetation (cottonwood, alder, and willow).
Recent heavy |ivestock use has conpounded the probl em byover-grazing
riparian grasses and forbs, reducing the vegetative vigor and ground cover,
Lack of adequate riparian vegetation has significantly reduced streamside
shade, hiding cover, food supply, and streambank stability.

Sedi nent Loadi ng

Renmoval of riparian grasses from adjacent uplands initiated influences to
stream channels. Natural revetment and channel control provided by |arge
woody vegetation was negatively altered. This conbination led to
substantial changes in the stream channel as water energies beganexerting
i nfluences on the streanmbed and non-vegetated streanmbanks. May and Rose
rated the area's streambanks as generally unstable and sparsely vegetated
with erodible materials being deposited within the stream channel

Substrate conditions are less than optinum as a result of noderate to high
level s of fine material being deposited in the desirable spawning gravels

Habitat Diversity

The study conmpleted by the U S. Fish & WIldlife Service reveal ed verylow
ratings for instream cover, streanbank stability, water velocity, and stream
width.  Aggradation and channel instability had caused Camas Creek to wi den,
velocities to increase, and instream cover to decrease, resulting in reduced
pool depths and decreased pool quality.




COAL AND OBJECTI VES

The prinmary goal of this project is to increase quality and quantity of spring
and summer chinook sal mon and summer steel head with an enphasis on survival of
stock indigenous to the Mddle Fork drainage. This goal will be achieved by
protecting and inproving the habitat of wild stocks in the Meyers Cove reach of
Camas Creek. The inprovenents will not only increase anadronmous juvenile fish
production, they are also expected to inprove the vitality of snolts when the
juveniles begin their downstream mgration. Continued efforts to increase
production and survival rates of existing stocks is inperative until mortalities
of mgrating smolts over Colunbia River dams is reduced.

The project' objectives to attain this goal are: reduce sediment |oading,

inmprove riparian vegetation, and provide habitat diversity for anadromous fish.
Acconplishing these objectives will inprove the quality and increase the anount
of juvenile rearing habitat. This will result in increased juvenile rearing
densities and smolt production of spring and.summer chinook sal non and steel head
trout.

Objective 1. Provide Optinum Riparian Vegetation

Optinmum riparian vegetation is essential for prime fish habitat, but also
mai ntains year-round.micro-climte tenperatures essential for mgration,
spawni ng, incubation, and rearing. During hot summer nonths, over-story and
stream canopy prevents water tenperatures from increasing and concentrations
of dissolved oxygen from decreasi ng (Bergstrom 1987). Over hangi ng shrubs
and trees provide shade, hiding cover, and a food source. Fertilization and
willow transplants will accelerate revegetation in areas where
re-establishnment is slow

Objective 2. Reduce Sedinent Loading

Stabilizing streanbanks is necessary to mnimze sediment delivery to the
stream channel. The substrate conposition essential for spawning,

i ncubation, and food production during juvenile rearing deteriorates as
levels of silt increase. Reduction of silt laden gravel will be the
nmeasurabl e coefficient. Enbeddedness ratings collected from anadromous
habitat inventories and photopoints will be used to interpret effects of
streambank stabilization work. Meeting the already nentioned objective of
providing optimum riparian vegetation will also contribute to reducing
sedi ment delivery.

(bj ective 3. Increase Habitat Diversity

Protective cover is considered the limting habitat type in the Meyers Cove
reach of Camas Creek. Habitat diversity in the form of channel conplexity
(rifflelpool sequences) and in-stream cover is vital for optinum fish
production. Overhead cover and shade near stream margins will be provided
by overhanging riparian vegetation, turbulent water, and undercut banks.
Aquatic vegetation and partially submerged rocks, logs, and root wads for
in-stream cover will be provided by incorporating habitat structures into
treatments of unstable streanbanks.

Achieving the above goal and objectives will provide partial off-site mtigation
under mandate of the Pacific Northwest Electric Power Planning and Conservation
Act of 1980.




ACCOMPLISHMENTS

I npl enentation of the Camas Creek Habitat |nprovenent Project was divided into
two separate but interrelated phases. Phase | inventoried the current fisheries
and streamconditions, identified |and use activities that were adversely
affecting the aquatic habitat, and |ocated site-specific channel instabilities
inatw-nle reach of Camas Creek. The Camas Creek (Meyers Cove) Anadronous
Speci es I nprovement Plan was published in 1986 as a result of this inventory.
The inprovenent plan includes enhancenent and | and-use management
reconmendations, a schedule of work, and estimated costs for enhancenment
activities

Phase Il outlined: 1) environmental assessment of enhancenent activities as
required by the NEPA process: 2) inplenentation of habitat enhancenent
activities; 3)maintenance, nmonitoring, andevaluation ofproject structures and
changes in physical habitat and the resulting biological response

Ri pari an Revegetation

In 1987, the Sal mon National Forest nade a managenent decision to restrict
|ivestock grazing in the riparian area of Meyers Cove. To ensure grazing stock
was excluded fromthe riparian area, 28miles of four strand, barbed-wire fence
and 15mles of buck and pole fence was constructed enclosing 23 acres of
riparian area (Appendi x A, Figure 3;Appendi x C, Photograph 1). The fence
exclosure will result in postive effects to approximately 55stream mles of
Camas Creek, the West Fork-Camas Creek, and their adjacent riparian zones.
Riparisn area width ranges from 120 to 290 feet (each side of stream from
streanbank to fence). The mean width is 220 feet. In Cctober and Novenber
1988, one-half nmile of fence (two water crossing corridors and one end closure),
a cattle guard and six steel gates were installed. Six sections of "over water"
suspensi on fence were constructed during the 1989 season conpleting the riparian
excl osure system (Appendi x C, Photograph 2).

A Cobalt Ranger District management decision not to seed the riparian area was
made in June, 1988, This decision was based on the concept that w thout grazing
inpacts, natural revegetation will be encouraged with fertilization. In August
1988, 1500 pounds of 16-20-0-14 fertilizer was spread over the seven acres of
the riparian area enclosure. Two test plots were staked and photopoi nts were
set up to nonitor results. Forest Service personnel fertilized approxi mately
five acres of upper pasture with a phosphorous-base fertilizer. A simlar
fertilizer application was applied in Decenber 1989. Additional fertilizer
applications are recommended in the Spring and Fall for the next two years of
this project

Streanbank Stabilization

Bank stabilization work was conpleted at three critical |ocations within the
riparian enclosure (Appendix A Figure 4). Natural revegetation of disturbed
ground will be encouraged with fertilization. (See Appendix C for photographs
of stabilization work.) Stabilization work will serve a dual purpose, as it
will reduce sedimentation and also provide protective cover:

Site 88
Site I-88 required 120 yards of rock to stabilize 180feet (linear) of
streambank (conpl eted Novenber, 1988). Logs and woody material from an




existing debris jamwere anchored in place, providing additional rearing
habitat and water deflecting structures

Site 2-88:
Wrk acconplished in Cctober, 1989at site 2-88included bank stabilization
and pl acing habitat structures. Wody debris was anchored parallel along an
erodi ng bank. Logs (W th root wads attached) were placed to provide
in-stream cover. Twenty cubic yards ofrock were hauled and placed for
construction of one water-deflection structure to enhance streanbank
stabilization. Seven willow plugs were transpl anted behind the anchored
woody debris. Additionally, over 40 willow cuttings were planted and the
disgg'bed area reseeded with native grasses to accelerate revegetation

Site 3-88:
Wrk at site 3-88was conpleted in 1988, and invol ved bank stabilization and
arnoring a vegetated island. This is the site of the riparian area upper
end-closure and includes 120 feet of buck-and-pole fence. The bank
arnoring was necessary to protect this upstream section of riparian fence
and cabl e-suspended, over-stream fence

Twenty cubic yards of clean, angular cobble was worked into the vehicle crossing
on Camas Creek. Rounded cobbl es and boul ders were renoved fromthe crossing
prior to rebuilding this section. The aprons/approaches to the crossing were
also armored to reduce potential sedinentation

Habitat Diversity

Two habitat structures were placed in Camas Creek in 1989.Logs were cabl ed
t hen epoxy-anchored to |arge boul ders and placed in a location that was |acking
i n-stream cover (Appendix |, Figures 4 and 5).

DI SCUSSI ON

R parian Fencing

The fence structure defining a riparian exclosure has been in-place since
Novenber 1987. Additional corridor fences have been constructed to make this
exclosure cattle-tight while allow ng re¢reational access to the West Fork-Camas
Creek drainage. The Camas Creek allotment is grazed with cowcalf pairs - when
smal | cal ves wal k under the bottom poles of the buck-and-pole fence systemthey
usual Iy cannot find their way out. The cows becone nervous and eventually find
the weak link to the calves = the suspended fence |ocated at the main Camas
Creek crossing. This suspended fence will require additional work to keep
cattle from entering the exclosure.

One alternative is to wire the existing suspended cable-plastic pipe wth

electric fence materials. A second alternative is to build a four-strand

barbed-wire drop fence. A third option: that-will conpliment the first two
alternatives is to extend the buck-and-pole fence closer to the stream

Any alternative selected will be a high maintenance option. The electric fence
will require initial construction and then spring set-up and fall tear-down.
The barbed-wire drop fence will be exposed to danage bydebris during spring

hi ghwat er flows, |f constructed, the buck-and-pole extensions will help keep
pressure offwire fence sections that are above waters edge, however, the
potential exists for damage by high water




Streanbank Stabilization

Camas Creek is a very active channel. Stream channel diagrams drawn for this
report do not conpare to diagrans in the 1986i nprovenent plan or 1983 aeria
photos used to prepare that plan. Stream channel novenent was considerable from
August 1988t o August 1989. Stabilization work was conpleted only at critical
sites where structures were necessary to deflect the stream away from

non-veget ated streanbanks or where arnoring was necessary to prevent the stream
channel from scouring a failing, unstable streanbank

Stabilization could be acconplished at one additional site (Appendix A Figure 5
and photograph in Appendix C). This unstable site is lacking streanside woody
vegetation and has a high potential for bank failure. The stream course in this
reach of Camas Creek deviates annually. The benefits of encouraging natura
revegetation by elinmnating grazing of the riparian area outweigh the expense
and results of other enhancenent alternatives should the stream channel maintain
its rate of novenent.

Riparian Vegetation Regeneration

Not all enhancenment activities listed in the Camas Creek (Meyers Cove)

Anadr omous Species Habitat |nprovenent Plan were Inplemented. The cost/benefit
ratio of reseeding the riparian area and upper pasture was notfeasible. The
fencing and fertilizer applications will pronote natural revegetation, a
preferred alternative.

In 1989, grazing inmpact of the riparian exclosure occurred in isolated areas
where cattle congregated (watering holes, crossings, etc.). These areas were
cobbl e-dom nated streanbanks with woody vegetation comunity types. Two
riparian pasture sites were heavily inpacted as a result of-cattle being inside
the exclosure an extended period of tinme.

Gazing Allotment Mnagenent

The Cobalt Ranger District personnel have rewitten the managenent plan for the
Camas Creek C&H Grazing Allotment. A draft copy of this plan is included as
Attachement |. CGuidelines for grazing utilization have linmted the use-level of
vegetation in the bottonland of Meyers Cove to 45%. This use-level is

i ndependent of the use-level of the adjoining uplands. Wen 45% of t he nmeadow
area has been utilized the cattle nust be noved fromthe allotment. This will
reduce the grazing season and inprove vegetative vigor, allowng stressed plants
to regenerate

Anot her inclusion of the managenent plan is protection of the fenced riparian
area. The District will notify the permttee of cattle within the exclosure and
request the cows be noved. Conpliance (or non-conpliance) to the operating plan
by the permittee will also be a factor determining the length of grazing season
and future terms of the permt.

Fi sh Habitat and Beavers

Beavers are increasing the quality and quantity of fish habitat, especially in
the West Fork-Camas Creek and Silver Creek. Preferred beaver managenent is to
mai ntain a popul ation as builders ofrearing habitat and cover. Although |ow
flows and dans m ght possibly be migration barriers to adult chinook salnmon, the
beaver ponds provide excellent areas of rearing habitat for juveniles




(Sufficent spawning gravels exist in the Camas Creek drainage to support chinook
sal non, however, the amount of rearing habitat is limted.)

In addition to increasing fish habitat, beaver ponds perform sedinent contro
for tributary containment @nd wi|| accel erate natural regeneration of riparian
vegetation. The ponds will raise surrounding water tables, increasing water
availability for riparian devel opment in adjacent lowlying areas

MONI TORING AND EVALUATI ON

Monitoring was conpleted in accordance with the plan design for the Camas Creek
Anadr onous Speci es Habitat Inprovenent Project (Attachnment I1). The recovery of
riparian areas is progressing - slowy (as mentioned in Discussion-Riparian
Vegetation Regeneration). Photographs taken represent the current status of
riparian vegetation. Before and after photographs were taken of work conpl eted
at bank stabilization sites (Appendix C). The photographs included in this
report identify streanbank instability sites and provide a general overview of
the project area and work acconplished. Now that construction work is conplete
permanent photopoints should be established to nmonitor revegetation and response
to treatnments

Redd Counts

On-the-ground chinook salnon redds and adult populations were counted as
outlined in the monitoring plan. In 1989a total of 27 live adult salnon were
observed on 21 redds at 11 sites in the two-mle project reach (Appendix B,
Tabl e 2; Appendi x A Fi%ures 4,5,6). This count was approximately 37%of the
redds identified in 1988 (Appendix B, Table 3). The overall data was consistent
with Idaho Fish and Gane estimates for returning chinook salmon in the Sal non
River drainage

Annual chinook salnmon redd (aerial) counts have been conpleted by the Idaho
Department of Fish and Gane since 1960 (Appendix B, Table 4). The present
flight pattern covers Camas Creek from Hanmer Creek upstreamto Castle Creek
Redd counts prior to 1960began at the mouth of Duck Creek and continued up
Camas Creek to the Furnace and Wiite Goat tributaries (personal conmunication).
Five-year average counts have been conpiled since 1951 (Appendix B, Table 5).

St eel head use of Camas Creek and |ocal tributaries was monitored by Forest
Service personnel in May 1989 but redds were not mapped. Approxi mately 40
steel head were observed spawning in Silver Creek in a one week period, 22 redds
were identified. Conprehensive mapping and counting of steelhead redds is not
feasible due to the variability of water clarity during spring runoff

Habitat |nventories

I ntensive habitat evaluations were conpleted in May and Cctober 1989. The data
was sunmarized and indicate less than optinum conditions. Abundant spawning
gravels are rated fair due to enbeddedness. Rearing habitat has been identified
as a limting factor: pool quality would be poor except for three or four deep
sl ow pools; in-stream cover is almost non-existent. R parian zones have been
depl eted of over-hanging vegetation and has resulted in reduced streambank
stability. The decadent, riparian woody species that remain on the adjacent
streambanks provide very little streamcanopy. (Stream habitat summary data
sheet is in Appendix B, Table 6.)




Project Benefits

Al'though Forest Service personnel are conducting anadronous fish redd counts,
the project benefits will be obtained from Idaho Departnent of Fish and Gane
snolt estimates. Juvenile popul ation densities for age 0+ chinook, age 1+
steel head, and ages 1+ & 2+ steel head have been collected by the Idaho
Departnment of Fish and Game and are listed in Appendix B, Table 7.

One snorkel section is identified on the map in Appendix I, Figure 5 A second
snorkel section is three mles downstream Juvenile densities collected from
these sites are directly related to chinook adult escapement, enbryo survival,
and fry emergence in Camas Creek and its tributaries. For a nore exact
correlation of the project benefits, ideal density sampling would occur from
late July to early August and in snorkel sections at corresponding habitat

i mprovement and control sites within the exclosure

MAI NTENANCE

Mai nt enance on structures was limted in 1989. Fence repair around the riparian
exclosure was mnimal, three breaks in the barbed-wire fence were patched and
two poles in the buck-and-pole fence were replaced. The cable-suspended fences
for the West Fork-Camas Creek crossing corridor were replaced with four-strand
barbed-wire "swing" fences. These short spans were built by one person in
approxi mately four hours and can easily berebuilt should high-water or debris
damage the fence. Additional maintenance included tear-down of 280 feet of
non-functional barbed-wire fence within the riparian area

WORK REMAI NI NG

Maj or construction work planned for the Camas Creek Anadronous Species Habit at

| nprovement Project is conplete. A Cobalt District enployee should have the
moni toring and mai ntenance of the fence and supporting structures as a ngjor
part of their responsibilities. Remaining monitoring and maintenance tasks are:

- An annual coordination meeting to clarify responsibilities of the permttee
and the Cobalt Ranger District is very inportant. Enforcement of
responsibilities is vital for success of the project

- Maintain existing pole and barbed-wire fences. Rebuild pole fence at south
end of corral in Meyers Cove, nove north gate from West Fork-Camas Creek
crossing to south end of corral. Continue tear-down of old riparian fences

- Establish pernmanent photopoints to nmonitor revegetation of the riparian
area. Photographs already on file can be used for the baseline photographs
and will determne the location of the photopoints

- Modify the suspension fence at Camas Creek crossing. Wre the existing
suspended cable-plastic pipe with electric fence materials. Additionally,
the buck-and-pole fence can be extended towards the stream to reduce
pressure on fence sections that areabove waters edge

- Continue fertilizing the riparian exclosure with spring and fal
applications until riparian regeneration reaches 80% of streanbank cover




Continue habitat inventory and spring chinook redd counts in early August.
Conduct visual observations to document steel head trout spawning in Camas
Creek, Silver Creek, and West Fork-Camas Creek fromlate April to early
June.

Prepare a 57year maintenance plan for: nonitoring riparian revegetation,
fertilizer applications, fence repair, and fish reponse to habitat
| mprovement s.

Along with coordinating agencies, devel op beaver managenent objectives to
mai ntai n specific population levels for achieving desired conditions of
rearing habitat and riparian vegetation.

Contract for construction of a project interpretive sign.
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Figure 1. Project location map. Relationship of Meyers Cove to the Sal mon
River drainage and the State of I daho.
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Figure 2. Camas Creekis the border between the Challis and Sal non National

Forests. Qutlined arearepresents the formerly private land that

is no longer irrigated. Thisbottomlandand adj acent riparian
zone is heavily inpacted by wer-grazing.
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Figure 3. Schematic of riparian fence.
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Figure &. Upper reach: streambank stabilization/habitat structure work and
August/ Sept enber, 1989 spring or summer chi nook sal non redd
| ocat i ons.
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Figure 5. M ddl e reach: streambank stabilization/habitat structure work and

August/Septenlwu'._-1989 chi ngok sal mon redd |ocations.
SITE 3.0, 3 REDDS L{ &' L

~ CAMAS CREEK
- B[4 " MIDDLE REACH
SITE 2.0, 2 REDDS a KEL SECTION #1

POTENTIAL SANK 2 Ty
FALLRE Y % Q‘Q’

o
»,

RV tag e LW I

FOREST SERVICE
ROAD #108

TP
ot ::'; i -
2350 :
it ..:. ) B H .
. ’l A ~ . .
WS i
o e, m
LA de

L ‘3*‘:}
B e O '
e
2D

wd /) CAMAS CREEK

: o A CAMPGROUND

ol
WEST FORK )

CAMAS CREEK 0 G/ROCK HABI TAT

STRUCTURE

18 -' S




Figure 6. Lower reach, August/September, 1989spring or summer chinook Salmon
redd | ocations.
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Table 1.

Esti mated annual spring or summer chinook and sumrer steel head snolt
production potential as a result of habitat inprovenents in the
Meyers Cove reach of Camas Creek.

PRESENT PRESENT ESTI MATED
DENSI TY POTENTI AL POTENTI AL ESTI MATED

REARISQ REARI NG (SMO;ES REARING REARING WTH SMOLT
SPECIES  AREA (M)  QUALITY PER M°) CAPACI TY | MPROVEMENTS | NCREASE
1/ 2/ 3/ 4/ 5/ 6/
Chi nook 37,187  fair/good 0.505 18,779 28,633 9,854
Steelhead 37,187  fair/good 0.060 2,231 3,161 930
1/ Based on low flow rearing area. Calculation 1nvolved conparing the
stream area data in the Anadromous Species Presence/ Absence Files for
the Sal non Basin, (NPPC, 1987) and data collected through the extensive
hagitat eval uation conpleted by Forest Service personnel in Cctober,
1989.
2/ The current situation in Meyers Cove reach of Camas Creek. Limting
factors include: lack of riparian vegetation (over-hanging shrubs,
shade and cover), high sedinentation, and poor habitat diversity.
3/ Standard snolt density estimates taken from Col unbi a Basin System
Pl anni ng Dat a Standardization Report, System Pl anning G oup, 1987.
47 Rearing Capacity = Rearing Area x Snolt Density
5/ Inproving rearing quality to excellent/good, and nultiplying rearing
area by increased standard snolt density estimates of 0.770 for chinook
and 0.85for steel head.
6/ Increase in snmolt production as a'result of habitat inprovenents.
Table 2. \eekly spring or summer chinook salnmon redd counts, August/ Septenber,
1989. n-the-ground counts were conpleted once per week for three
weeks, in the 9,000 foot Meyers Cove reach of Camas Creek. Val ues
listed are cumulative to identify changes over the three week period.
DA’E 8/28/89 8/31/89 9/6/89
REDDS | STAGE  INCOMPLETE/COMPLETE  INCOMPLETE/COMPLETE | NCOVPLETE/ COMPLETE
SI TE
0.3 1
0.7 1
1.0 1 1 1
2.0 1 1 2 2
3.0 1 2 3 3
4.0 1 1 2 2
5.0 1
6.0 1 1 1
7.0 1 1 2 2
8.0 2 4y 6 6
9.0

TOTALS 8 10 1 18 0 21

CHANGE -7 +8 1 +3
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Cabfpar8.son of Chinook Sal non Redd Counts in Meyers Cove reach of Camas
Creek between 1988and 1989.

REDD COUNTS
CAMAS CREEK - MEYERS COVE

NUMBER OF REDDS

88

-------

88 ssssssa.’

--------
-------

nnnnnnnnn
-------

.......
-------
-------

[ .
FIRST COUNT SECOND COUNT THIRD COUNT

B INCOMPLETE REDDS 88 INCOMPLETE REDDS ‘89
COMPLETE REDDS 98 EE COMPLETE REDDS 89
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Table 4. Annual Chinook Sal mon Redd Counts in camas Creek for the period 1960

to 1989. These nunbers were obtained from the Idaho Departnent of
Fish and Gane and areaerial counts in the camas Creek reach from
Castle Creek to Hanmer Creek (approximtely 8,000 neters).

ANNUAL REDD COUNTS

Year Count Year Count Year Count
1960 112 1970 86 1980 17
1961 142 1971 120 1981 . 65
1962 12 4 1972 211 1982 33
1963 252 1973 358 1983 38
1964 279 1974 172 1984 11
1965 51 1975 128 1985 21
1966 212 1976 61 1986 11
1967 256 1977 84 1987 32
1968 251 1978 148 1988 -- (55)1/
1969 94 1979 15 1989 29 (21)2/
REDDS
i'
|
300 o —
i
200 J U T S .
) ! il "ll‘ ‘la'la R R ‘li_Ll—l'
1 1 1 1 1
9 9 9 9 9
6 7 8 8 8
5 0 5 0 5 9
ANNUAL COUNTS FROM 1960 TO 1989

Aerial count was not conpleted In 19858 due to severe w lderness fire
activity.

Redd counts in parenthesis were on-the-ground observations of the 3,000
meter reach of the Meyers Cove Project area.
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Jable . Five-Year Average Chinook Sal mon Redd Counts in Camas Creek. Averages
are fromaerial counts conducted by the Idaho Department of Fish and

Gane.
CH NOOK SALMON
REDD COUNTS BY FIVE-YEAR AVERAGE
Years Count
1951-55 127
1956-60 119
1961-65 170
1966-70 180
1971-75 198
1976-80 65
1981-85 33
1986-89 1/ 32
REDDS

250

200 +

160 +

100

§0

o o

1951‘-55 1966-60 1961-66 1966-70 1971-75 1976-80 1981-66 1986-89
FIVE-YEAR AVERAGE COUNTS

1/ Four-year average. Includes the 1988 on-the-ground count completed by
Forest Service personnel when aerial count was not available.
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Tabl e 6 Summary of extensive anadromous fish habitat inventory conpleted in
Qct ober, 1989.

SUMVARY REPORT: - CAHAS CREEK HABI TAT | NVENTORY

SURVEY AREA:  CAHAS CREEK, FROM SW NG FENCE ABOVE H NE PROPERTY
UPSTREAM TO VEH CLE CROSSI NG ACCESSI NG CASTLE CREEK.
NUMBER OF REACHES:. 3

SURVEYED BY: T. HARDY DATE: 10 OCTOBER, 1989

CAMAS CREEK - HABI TAT TYPE | NVENTORY - STREAM SUMMARY
LENGTH (M)  WDTH (M)  AREA (SQ M)  MSC
RF 1336.2 AVG R 9.9 RIF 13729.6 AVG STRMDPTH 0.4 (M)
POOL 625.8 AVG P 8.3 POOL  5266.6 AVG POOL QLTY 2.7
GLIDE 775.1 AVG G 9.3 GLIDE 7512.2 R:P RATIO 1.1
PW AVG PW PW AVG VELOCI TY 0.6 (MS)
BW AVG BW BW 104.0 T. SPAW AREA 322.0 SoM
TOT 2737.1 AVG W 9.1 TOTAL 26612.5
SC  298.2 AVGSC 1.2 sc 619. 0

TOTAL | NSTREAH COVER (8Q M)
WOOD TURB VEG BANK

233. 4 145.8 18.1 33.7
SUBSTRATE COWPOSI TI ON (%) :
SAND RWL CBBL BLDR BDRX
14 24 44 16 2

Camas Creek was surveyed exactly in accordance with the 1989
BPA Anadronous Fi sh Project Survey Instructions. Rearing habitat
qual ity and quantity is severely lacking in the three reaches
surveyed for this project. The pools that exist have no in-stream
cover. Stream canopy/shade and food sources are scarce because of
degraded riparian conditions.

The percent substrate conposition listed above represents the
exi sting conditions of the stream as related to the |ack of
rlparian vegetation. As the streanside vegetation was depleted, the
banks failed and increased channel wi dth. This resulted in increased
wat er velocity, decreased depth, and an |ncrease of sediment into
the spawni ng gravel s. _

Riffle/pool ratio calculation:

(riffle area + pocket-water area)/(pool area + glide area)
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Table 7. Juvenile densities of chinook salnmon and steelhead trout in Meyers
Cove reach of Camas Creek from 1984 to 1989. 1/

DATE CH NO STHDlB STHD12
SNORKELED SECTI ON (PER ) (PER M) (PER )
2/ 3/ by 5/
08/16/84 1 0.79 0.21 0.84
2 1.27 1.35 1.61
08/28/85 1 3.01 1.65 1.95
2 3.61 0.89 0.89
08/28/86 1 10.00 4,34 4,67
2 5.25 0.43 0.43
1987 NO DATA RECORDED 0.00 0.00 0.00
08/25/88 2 2.13 0.69 0.69
08/23/89 1 4.15 0.68 0.68
2 0.42 0.00 0. 07

ANNUAL AVERAGES OF
SNORKEL SECTIONS 1 AND 2

YEAR CHI NOD STHD1D STHD12D
1984 1.03 0.78 1.23
1985 3.31 1.27 1.42
1986 7.62 2.38 2.55
1987 0.00 0.00 0.00 6/
1988 2.13 0.69 0.69 7/
1989 2.29 0. 34 0.38

1/ Data was included in personal letter received from Idaho Department of
Fish and Game, Fishery Research Laboratory, Eagle, ID.

2/ Section 1 is near |ocked gate on Forest Service Road #108. Section 2
is at the trail head sign, 1 mle downstream from the |ocked gate.
Both sections are "C" type channels and data will be directly related
to adult escapement, enbryo survival, and fry emergence.

3/ CHINOD = age O+ chinook sal non juveniles.

L/ STHDID = age 1+ steel head trout juveniles.

5/ STHD12D = ages 1+ and 2+ steel head trout juveniles.

6/ Survey crew arrived too late in 1987 and parr had noved out of summer
habi t at .

7/ Section 1 was omitted in 1988 snorkeling schedul e.
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CAMAS CREEK STREAM CROSSI NG AND CABLE- SUSPD PI PE FENCE.
N 1990, AN ELECTRIC FENCE SYSTEM WLL BE ADDED, USING A
PORTABLE. BATTERY- PONERED CHARGER AND W RE-| NTEGRATED ROPE.
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PHOTOGRAPH OF SITE 2-88 TAKEN I N NOVEMBER, 1989. ROCK BARB
AT RIGAT. TOP END OF LOG WTH ROOT-WAD (CENTER) WAS FLI PPED
AND ANCHORED AT BASE OF ROCK BARB, LEAVI NG ROOT-WAD IN
APPROXI MATELY THE SAME LOCATI ON.

LOOKI NG DOWNSTREAM AT SI TE 2-88.  ANCHORED LOG AND ROCK WCORK
ON UNDER-CUT BANK ( FOREGROUND) WAS COVPLETED IN 1.988.
ANCHORED LOGS I'N BACKGROUND AND TRANSPLANTI NG W LLOW CLUNMPS
AND CUTTINGS WAS WORK COMPLETED I N 1989
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SITE |-88. STREAMBANK/HABITAT | MPROVEMENT WORK COWPLETED | N
1988. RIP-RAP PROTECTS FAILING NON VEGETATED STREAMBANK.
DEBRI' S JAM (BACKGROUND) HAS BEEN ANCHORED | N PLACE AND

PROVI DES 50 M OF BACKWATER AND COVER FOR REARI NG HABI TAT.

FAI LI NG STREAVMBANK |N LOWER REACH OF PROJECT.  TYPICAL
STABI LI TY PROBLEM OF STREAVBANKS LACKI NG WOODY VEGETATI ON
OCCUR THROUGHOUT THE 3000 METER REACH OF CAMAS CREEK.
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Pr oj ect

APPENDI X D

Cost

Total costs incurred by the Bonneville Power Administration on the Camas Creek

Anadr omous Habitat |nprovenent Project are |listed bel ow. Annual

costs are

delineated to show the anticipated inplenmentation of specific enhancenent
activities for fiscal years 1989-91.

Budget for Camas Creek (Meyers Cove) Anadronous Species Habitat

| nprovenment Proj ect.
EXPENDI TURES ESTI MATED COSTS
LINE | TEM FY-87 FY- 88 FY-89 FY-go FY-91
Per sonnel $4,259 $11,500 $21,250 $ 2,400 $ 2,400
Travel
Vehicl es & Per Diem 1,215 1,348 3,160 260 260
Enhancement Activities
Phase |
A. Feasibility and COVPLETED
Design Study 1986
Phase I
A NEPA Process 2,301
B. Riparian Fencing 19,056
C. Water Devel opnents
D. Stream Crossings 9,149
E. Riparian
Fertilization 207 695 480 480
F. Bank Stabilization 3,200
& Stream Cover 4,967 4,125
G Cattle Guard/Installation
H Metal Gates ‘577
|. Mintenance 1, 200 1, 200 850 850
J. Evaluation
and Monitoring 1, 000 1,000 700 700
Annual Sub Total s $26,831  $33,148  $33,430 $ 4,690 $ 4,690
Forest Admnistrative
costs (12.9%) 3.461 b, 267 4,312 605 605
ANNUAL TOTALS $30,292  §$37 .,424  $37.742 $ 5,295 § 5,295
TOTAL PRQIECT COST $113,790
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ATTACHVENT

ALLOTMENT MANAGEMENT PLAN
CAMAS CREEK C&H ALLOTMENT

. OBJECTI VES

The management objectives for this plan are to protect and improve the
resources and control |ivestock nunbers so that |ivestock use is within
the grazing capacity. That capacity is focused on the varied riparian
areas which may not be grazed in excess of 45 percent.

A. Improvet he fol |l owi ng areas of suitable range in |ess-than-good
condition to good or better range condition by the year 1997."' These
areas, as documented in the Range Condition and Trend Table, are

- Dry neadow - 150 acres
- Sagebrush - 572 acres
- Browse/ shrub -« ' 1016 acres

Coniferous tinber - 752 acres

B. Manage anadromous fish habitat to supply and maintain 90 percent or
more of its inherent smolt production capability. According to the
| daho Department of Fish and Game, Sub-basin Planning Section, Boise,
| daho, the stream channel in question has a potential smolt
production of 32,000 spring and sunmer Chinook sal non

C. Minimize conflicts between cattle and wildlife by restricting
livestock grazing to the acceptable level of 45 percent in the
riparian areas.

1. ACTION

The above objectives, nunber of acres of suitable range, and erratic
terrain of the allotnent conprise several very unique problems, To solve
these problems and continue grazing, we have devel oped a deferred
rotation grazing system The rotation schedule will be as follows:

Silver Creek Viest  Fork Upper Camas
Unit 1 Unit 2 Unit 3
1990 07/01-07/10 06,/20-06/30 06,/01-06,/20
1991 06/10-06/20 06/01-06/10 06/20-07/10
1992 06,/01-06/10 07/01-07/10 06,/10-06/30

Pl ease review the range allotment map and appendix for grazing unit
boundaries. The grazing periods for each unit are only tentative. At
any tine the 45 percent consunption is reached, the stock will be noved
on to the next pasture. If the final pasture is being grazed, the
livestock will be removed fromthe allotnents
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The above three-pasture deferred rotation systemis shown with one and
one half cycles. This systemallows each pasture to conplete a full
growth cycle once every three years.

The two pasture systemis divided by Camas Creek. Pasture 1 is the
Silver Creek drainage with a small related area on the north side of
CamasCreek. Pasture 2 includes the West Fork of Camas Creek and a
portion of the Camasdrai nage above Meyers Cove.

This plan will be inplemented through devel opnent of an Annual Operating
Plan which inplements specific actien for that particular year. The
annual operating plan becones a part of this managenent plan once

pr epar ed.

A nunber of inprovements currently exist on the allotnent. Following is
alist of the inprovements and their |ocations:

Fences:

I nform Nunber - 1301 Camas Creek All otnent Sections 5, 6, T17N, R17E
- 1020 Camas Drift section 16, T17N, R17E

These existing inprovements will be utilized to distribute livestock for
effective utilization of the forage. They also provide for a deferred
grazing system which is the desired managenment program

The riparian fencing and unit division fences have been reconstructed in
cooperation with Bonneville Power Admnistration. Several nore

I nprovenments need to be built to insure proper range utilization. The
unit fencing has all but elimnated water in several ofthe pastures.
These sources will be replaced with two water tanks.

At the same time, we have the opportunity to enhance range condition and
wildlife carrying capacity by seeding and fertilizing the old hay meadow.

Fol lowing is aschedul e of conpletion for the above inprovenents:

Wt er Devel opnent FY 1991

Fertilize (37 acres) FY 1990

Reseed (37 acres) FY 199

For specific locations of the proposed devel opnents, please see the
attached map. Maintenance ofall inprovenments will be the responsibility
of the permttees.

This plan will be naintained annually and its success will be eval uated
at the end of each grazing season. At this time, any changes necessary
to meet the objectives of the plan will be nade as well as adjustments in
carrying capacity, should this be needed. |f the management objectives

are net, the plan will be followed as is and nonitored through annual
al l ot ment inspections.
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EVALUATI ON

I npl ementation of the deferred rotation grazing systemwll, to'a great
extent, provide the nmeans for achieving the stated goals and objectives
The installation of the proposed water devel opnents, fences, and
conpletion of the seeding and fertilizing will also inprove distribution
and utilization. A deferred rotation system adequately neets 'the
physi ol ogi cal needs of desirable vegetation by utilizing the plants

bef ore seed-ripe only once out of every three years. Thus grazing in the
deferred units takes place after the root systemis built up and seed
production is conplete. Advantages for this deferred rotation system
relating to riparian areas, water, fisheries, and wildlife are outlined
in the Environmental Assessnment for the Camas Creek C&H Allotnent. In
order to nmonitor the success ofthe plan in neeting the objectives, the
foll owing measures will be taken

A Establish a photo transect inside and outside the fenced riparian
area on Camas Creek. This can include any fishery studies the
Fisheries Specialist may deem necessary. These studies will be read
in 1990, reread in 1992, and 1994

B. Two site analysis transects will be run in 1990 and again in 1992, in
order to nonitor objectives nunber one. One occurs in the Myers
Cove area (Transect FT-8). The other occurs along the northeast side
of Furnace Creek (Transect FT-15). These sites were selected because
they occur in regularly used key areas that will indicate whether the
deferred systemis neeting the objectives fo the AW.

C. The grazing program will be reviewed annually on-the-ground to
monitor utilization and to check on conpliance with the Annua
Qperating Plan. The use intensity will be mapped

The followup for this plan will be nonitored with the follow ng
schedul e

Dat e Dat e
Pl anned Acconpl i shed Si gnat ure
Install transect photo 1990
on Camas Creek
Rer ead 1992
Rer ead 1994
Site analysis transects 1990
1995

If a change is deened necessary, anendments to this plan may be proposed and
eval uated at any tine.
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PROPER USE CRI TERI A

Proper use criteria have been identified by anlnterdisciplinary Team
Proper utilization will be 45 percent of total forage in all units. This
wi |l meet the physiological requirenents of forage plants under a
deferred rotation grazing system

Wen proper use has been met in a pasture, the livestock will be noved to
anot her pasture or if the stock is in the final unit, it will be remved
fromthe allotnent. No attenp has been made to identify key species
because utilization is in terms of all forage species. \Wen overal
consunption has reached 45 percent in the riparian areas grazing will be
st opped
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ATTACHVENT | |

MONI TORI NG PLAN
CAMAS CREEK ANADROMOUS SPECI ES | MPROVEMENT PROJECT

The nonitoring program consists of periodic visual inspections of the project
area, naintaining established photopoints, nonitoring chinook salnon and steelhec
trout spawning, and an annual conprehensive habitat inventory. This programis
designed to ensure habitat enhancenents identified for Camas Creek and Meyers Cos
are acconplished and result in attaining the goal of increasing vigor, vitality,
and quantity of mgrating spring and summer chinook salrmon and summer steel head
trout.

VI SUAL I NSPECTI ONS

Qbservations of project structures:
- in-streamstructures should be viewed during and after high water to determir
mai nt enance needs
- annual pre-season inspection of riparian fences and, if necessary, repairs
- weekly Inspection of riparian exclosure for trespass cattle

PHOTOPQA NTS

Monitor response, over time, of
- revegetation of riparian area, effects of fencing, fertilizing, and
non- grazi ng
- streanbank stabilization structures, photographs shoul d be taken during and
after high water

REDD COUNTS

"On-the-ground" count and map chinook salmon redds, once per week for a mninum
three weeks, in the two-nmile reach of the Camas Creek-BPA Project. Begin counts
the second week of August and continue through the first week of Septenber
Staggering counts over a three-week period will show changes over time in nunber
of redds, pinpoint peak spawning activity, and identify multiple redds. Count a
map redds beginning as upstream vehicle crossing and continue downstream to
swnging fence/wire gate below the |locked gate. Note sex, plus live and dead
spawners.  Collect nortality statistics for Idaho Department of Fish and Game:
nmeasure total length (TL), fork length (FL), and hypural length (HL); and scrape
scal es for age determination

Most often steel head redd counts in Camas Creek are not feasible due to
turbidities during spring runoff. Visual ground counts of adult steelhead and
redds can be successful in West Fork-Camas Creek and Silver Creek. Popul ations
and spawning activities should be nonitored and numbers recorded for docunenting
in reports.

HABI TAT | NVENTORI ES

This extensive inventory will collect data on existing or potential habitat for
use by steelhead trout and chinook salnon. The data collection will be consiste
with other Bonneville Power Administration funded anadronous fish habitat survey:
bei ng conpl eted on National Forest System Lands in Region 4. Physical habitat
nonitoring will be coordinated with Project 83-7,1daho Departnent of Fish and
Game who conducts fish population nonitoring. The inventory data and popul ation
densities are formulated to produce snmolt estimates listed in Table 1, Camas Cre
Anadr omous Speci es Habitat |nprovenent Project, 1989 Annual Report.
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